, two types of fluxes (94-RXZ-M (IPC-ANCI-J-STD-004 -REL0), 323-ITV (C-ANCI-J-STD-004 -REL1)) and as testing material
INTRODUCTION
Wettability is an essential characteristic of a soldering system for electronics. One of the most commonly used wettability evaluation methods is a wetting balance (meniscograph) method used to measure the wetting force. The wetting balance test is sometimes called a meniscograph test. The set-up diagram of the wetting balance tester (meniscograph) is shown in figure 1 and in figure 2 is the photo of our used wetting balance tester (meniscograph).
The meniscograph is able to assess qualitatively the wetting of liquids (molten solders) on various substrates. It is a flexible tool for quality process control, which evaluates the critical parameters of the wetting process.
THEORY
The wetting balance test measures the wetting force when the test specimen is immersed into the molten solder bath. This wetting force is measured as a function of time and it is automatically recorded. force equilibrium during wetting of the sample. A schematic wetting curve for a stick and non-stick specimen is shown in figure 4 .
The specimen is immersed to a set depth and time in a bath of molten solder with the controlled temperature. The specimen is subjected to timevariant vertical forces, which consist of the surface tension force and buoyance force. It is described in the following equation [1] :
where:
F wet -measured wetting force (N)
P -specimen perimeter (m) Θ -contact angle of the γ on the solid surface g -gravitational acceleration (9.81 m.s -2 )
The buoyancy force is given by the density of the solder, gravitational acceleration and immersed volume of the specimen. Therefore the buoyancy force is considered as constant. The specimen perimeter is also considered as constant. That's why the wetting force varies as a function of the surface tension and contact angle [2] .
MEASUREMENTS AND EXPERIMENTAL RESULTS
The measurement was carried out on two types of solders lead (Sn63PB37) and lead free 
REL1
As measuring equipment we used GEC Meniscograph -solderability tester Mk 6
Immersion speed was 10 mm/s. Immersion depth of the sample was 5 mm. Time of immersion was 5 s. Oxides were sponged away from the surface of the molten solder before each measurement. The measurements were repeated at least several times. All solder alloys were measured in an ambient atmosphere. Temperatures of molten solders were set at 250 °C. Oxides were sponged away from the surface of the molten solder before each measurement. The measurements were repeated at least several times.
We classified by marks each testing combination (solder, flux and specimens material) according to the shape of the wetting curve. Mark 1 means best wettability from measured file of samples and worst wettability is marked by 10. The results are sorted the into the table 2
The following examples describe some of the characteristics shapes of the measured wetting curves marked by 1 and by 10. In figure 6 is an example of wetting curve for immersion tin, Sn95,5Ag3,8Cu0,7 solder and flux 323-ITV. This combination was marked by 1 -best wetting combination. In figure 7 is an example of the wetting curve for passivated copper, Sn63Pb37 solder and none flux. This measured curve was marked by 10 -worst wetting combination. In figure 6 and 7 we could see the little "waves" on the shape of the wetting curves. This waves is given by the roughness of the own base material FR4. The results of the worst and best wettability of used solder fluxes and testing material are obvious from table 2.
CONCLUSION
We have measured combination of the different type of lead and lead-free solder and different types of fluxes and testing materials. The results of measurement we classified into the table according to the shape of wetting curve. The results of the worst and best wettability of used solder fluxes and testing material are obvious from table 2. 
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